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Abstract 
This article is the result of the research made in Latvia University of Agriculture (LUA) with the goal to study the 
possible usage of information communication technologies (ICT) in the studies of mathematics in engineering 
programs and the basis for that is the Pale’s division of ICT usage in education system. The problem has been studied 
using the analysis of scientific literature, the author’s experience reflection and various observations as well as 
analysis of the results of participation in research and development projects. An empiric research was carried out as 
well – a questionnaire for the students and lecturers of LUA on the factors determining the organization of study 
process of mathematics. Thus, according to the results of the research the main emphasis in this paper is put on ICT 
as a facilitator tool for the intensification of study process in the studies of mathematics development. The 
intensification includes two essence directions. At first, it includes the minimizing, automatizing or even avoiding at 
all from so called “non-educational” functions. Secondly, making the learning and studying processes faster, easier, 
more concentrated, wider and deeper thus providing support in the processes of learning and teaching. 
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1. Introduction 
The three key features of traditional teaching and learning philosophy focus on: instructing the 
learners, controlling the learning processes and testing the level of success. But, in the 21st century the 
 
Anna Vintere. Tel. + 3-712-941-9351  fax. +3-716-302-3095 
Email address: Anna.Vintere@llu.lv  
Available online at www.sciencedirect.com
© 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of The First International Conference 
on Leadership, Technology and Innovation Management Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
38   Anna Vintere /  Procedia - Social and Behavioral Sciences  41 ( 2012 )  37 – 44 
emphasis is on personalized learning and “whole child” development. This means focusing on each 
student’s needs and we are looking for: Life-Long Learner, Life-Wide Learner and Life-Deep [1]. 21st 
century has brought with it new challenges students. They must have learning experiences that fill them 
with passion and purpose, and they must develop competencies and attitudes for productive thinking 
(critical thinking, creative thinking, problem solving and future problem solving). Educators, in turn, must 
transform their teaching methods to reflect and support students' growth. In past time education 
institutions being asked especially to create and disseminate knowledge, now shifts demand on education 
to new wave in tutorial, to ability work in team (e.g. at projected teaching), cope with changes, be flexible 
and innovate.  
 
To make learning work now and in the future, we need technology. There are technologies today that 
help us deliver knowledge, information and data for learning purposes. In fact, there are so many 
technologies available for the dissemination of knowledge and information that it is almost 
overwhelming, and new applications are being developed and offered all the time [2]. 
 
The problem of current research is arising from the following considerations. The biggest benefit from 
the usage of information communication technologies (ICT) in education system is that the results of 
learning will increase, which would provide the society with the necessary workforce and at the same 
time increasing the expenses/benefit proportion. It is also important to increase the speed of learning and 
the provision of equal possibilities for everyone. Despite the fact that a qualitative learning requires 
making big effort from the students and the lecturers by using ICT the process itself could become more 
enjoyable and easier [3]. Despite the great expectations, remarkable effort and even more remarkable 
investments and expenses the ICT usage for better results is still a problematic question. It has to be 
mentioned that there is still the question how much can ICT facilitate in achieving better results but at the 
same time it can be seen that an effective usage of ICT can intensify the process.  
2. General Background of Research  
The theoretical basis of the research is the Pale’s division of ICT usage in education system and there 
are three categories: administrative, technical and other support functions for education, the support for 
the learning and teaching processes; as well as completely new methods, techniques and instruments for 
the learning and teaching processes [3]. 
 
According to Pale in order to intensify the study process we have to get rid of the so called “non-
educational” performances such as: administration, support, organization etc. by minimizing or 
automatizing the previously mentioned performances. The support functions are those that are needed in 
the study process but on their own do not add up to the knowledge or skills of the students. For these 
processes the students and lecturers use a remarkable amount of time.  
 
With an intensive, wide and suitable usage of ICT all the previously mentioned functions could be 
minimized, automatized or even avoided at all. It would be good to avoid from the physical presence in 
all of the functions (if it is possible). All the functions that could be programmed should be done by a 
computer not requiring the presence and effort of people. The communication among all the participants 
of the study process should be available on-line, thus using the possibilities of ICT. It means that the 
educational establishments should focus on the administrative and the automatized information systems 
and the development of digital libraries, videoconferences and virtual interest groups. 
 
The support in the learning and teaching processes are all those functions that provide support in the 
processes of learning and teaching. According to Pale the functions are closely connected with the study 
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programs and content but at the same time the functions do not directly increase the skills and knowledge 
of the students. The functions are resource and system made. The functions make the learning and 
studying processes faster, easier, more concentrated, wider and deeper, thus intensifying the study 
processes, improving the understanding of knowledge and skills. Consequently the students should be 
provided with all the necessary information and knowledge in digital form – in this way that it is suitable 
for all processing forms. At this moment an essential question is to free the student from a physical 
presence. Of course it is possible if the student has access to all the necessary resources, as well as 
training and the support for the knowledgeable usage and the professionals who could assist if the student 
feels doubt or is in need of consultations. These aims could be reached if all the present teaching/learning 
materials are digitalized and at the same time new e-materials are developed. The materials should be 
available on-line. A digital library is also a must. It has to be mentioned that the student’s marks in 
previous exams as well as the questions and answers are of great importance for the study processes. 
 
Communication with e-mails among students and students, virtual work-groups, distant synchronized 
(is performed in real time with the lecturer who is connected to the system, a direct communication with 
the lecturer and with each other) and non-synchronized (ICT is on its own and the communication is 
possible via e-mails, discussion groups etc.) learning, the summaries of lectures, tasks and other processes 
make the study process more qualitative and easy. 
 
The new learning has the same name with the new methods, techniques and instruments in the 
processes of learning/teaching and it substantially changes the results, methods and experience. It is an 
innovative way which would not be possible without ICT. If not ICT the process would be very expensive 
and not practical at all.  It includes changing the study process so that it fits the student’s needs and wants 
and we have to focus on the understanding and the long-term knowledge module development [3]. The 
new learning could be carried out in several ways. One of the most innovative ways is the virtual 
laboratories where it is possible to carry out (impossible and dangerous) experiments and without any 
additional expenses. Virtual work-groups are also a new study form. 
 
The self-assessment instruments are those that provide the student with the points of orientation. Here 
we can talk about the tele-presence in the study process, which includes distant interaction of the object 
and the subject where one part feels the illusion of presence of the other part. Virtual presence allows the 
lecturers to carry out their lectures regardless the time and place by giving the students the information 
and momentarily receiving the feedback. The students who use this system can take part in the lectures of 
other universities [4]. By using the virtual presence in the study processes, especially in the organization 
of the branches and part-time studies it is of a paramount importance to intensify. Here we come across 
the present expenses and the expenses of developing such a system. 
 
A very important aspect in the development of the future ICT competence is in e-studies. Meaning the 
usage of internet-technologies for the provision of solutions, which increase the knowledge and the 
performance? The following education support services must be completed: e-studies take place online, 
they are accessible in computers using standard software, the student interacts not only with the material 
but also with the lecturers and other students and the focus is on the wide education vision [5]. E-studies 
are also defined as the usage of the technologies for the selection, development, registration, provision, 
management, teaching and the support [6]. Thus, e-studies are the process where the person learns on his 
own by using technologies.   
3. Methodology 
3.1. Research Goal 
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In order to understand the possible ways of usage of ICT in the study process in mathematics that 
could facilitate its intensification and the quality we have to be really sure about the benefits and expenses 
of ICT. Pale divides the usage of ICT into three categories: administrative, technical and other support 
functions for education, the support for the learning and teaching processes; as well as completely new 
methods, techniques and instruments for the learning and teaching processes [3]. 
This research is the result with the goal to study the possible usage of ICT in the studies of 
mathematics in Latvia University of Agriculture (LUA) engineering programs and the basis for that is the 
Pale’s division of ICT usage in education system. Thus, according to the results of the research the main 
emphasis in this paper is put on ICT as a facilitator tool for the intensification of study process in the 
studies of mathematics development. 
3.2. Research Instruments and Procedures 
The problem has been studied using the analysis of scientific literature, taking into consideration the 
author’s reflection experience and observations as well as analysis of the results of participation in 
research and development projects in connection with the development of the study process of 
mathematics in Latvia University of Agriculture. An empiric research was carried out as well – a 
questionnaire for the students and lecturers of LUA on the factors determining the organization of study 
process of mathematics. In the research was found out the level of ICT application among students and 
gathered information on the general usage of ICT in the study processes. An empiric research was carried 
out in the academic years of 2009/2010 and 2010/2011. During this time were questioned the lecturers of 
LUA and 256 first year engineering students from various faculties. Both the groups were asked to fill in 
the questionnaires with identical questions.   
4. Analyses and Results 
Nowadays the latest findings define engineering as creation of something new by using science and 
mathematics [7]. Mathematics is the basis of engineering. The importance of mathematics in the 
professional readiness is proved in the responses of the students of LUA regarding mathematics in the 
studies of chosen professional context 22 % of the students were sure that mathematics will be of great 
importance in the their future carrier and 51 % of the students think that is very likely to be necessary. 
Only 2 % of the respondents said that most likely they will not need mathematics. 15 % of the students 
were not ready to answer the question. Therefore the studies of mathematics are included in all the 
programs of higher academic and professional studies in LUA. 
4.1. ICT support function in the study process of mathematics 
One of the questions in the questionnaire (for both parts/groups) was to name three most important 
things that should be done in order to increase the quality level of education in Latvia. The answers show 
that the main factor in the development of the education level is the usage of various information 
communication technologies in the study process. 
The lecturers were sure that the main factor was the increase of finances in the system of education 
because it would provide them with better work environment (materials, technologies, research etc.) thus 
increasing the quality of the study processes. Of course, if the financing is increased it is like a 
prerequisite for the usage of ICT. 
As the studies of mathematics are a significant part of all the higher professional and academical study 
programs’ content- the quality of the studies of mathematics is the necessary requirement for the 
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provision of a qualitative higher education (but it is not sufficient). According to the students one of the 
three factors that would make the studies of mathematics more effective and interesting is the 
implementation of ICT. Students also think that there are some performances that facilitate the support in 
the learning processes: the summaries of the lectures, self-education materials, examples of task solutions, 
self-assessment tests, training tasks the descriptions of practical works, methodological pointers and the 
links to such materials on the internet. Among the yet-to-be performed tasks the students point out the 
‘non-educational’ tasks as well. The students would like to be able to hand in the tasks electronically and 
to be able to see the marks and the results on the internet as well as to see the changes in the schedule via 
the computer. 
The research data shows that the lecturers think differently on the increase of the study quality. Three 
thirds do not agree with submission of homework electronically saying that in this way it is not possible 
to see the personality of the student. The access of the marks in the internet would also only burden the 
lecturers. The lecturers understand the ICT role in the study process mainly as a tool for the 
intensification of the study process which would include its support functions. At the moment it takes a 
great amount of time from the lecturers: attendance, achievements, tally sheets, work-time forms, reports 
etc. The performance would become easier if one’s entered information was accessible for the rest of the 
staff and they did not have to enter it the second time. It has to be noted that it is influenced by several 
factors and one of the most significant factors is legislation and it requires the protection of personal data. 
That is why sometimes the users have to enter the information one more time. 
4.2. A new learning 
The results of the research show that in order to intensify the study process of mathematics we have to 
look for new methods, techniques and instruments. It is determined by several factors. 
First of all, the biggest part of full-time students studies mathematics only for a year. Disappointingly 
the not-so-rare poor results are one of the most common expelling reasons. The answers to the questions: 
how to make the LUA studies of mathematics more interesting and what to do with the knowledge gaps 
(usually come in hand with poor results in secondary schools) could be found in the students’ answers – 
to create an introductory course for the students with poor results in mathematics. Although the results of 
the lecturers’ questionnaire show that the lecturers know the solution of the problem (to accept the 
students whose level is not lower than “C”) in the authors opinion by introducing an evening up e-study 
course for the first year students is a great solution of the previously mentioned problem. 
Secondly, the results show that the students and the lecturers express a wish in a greater number of 
actual lectures. The students’ argumentation – more time for the acquisition of the material in the lectures 
and the development of skills in dealing with the practical works as well as the insight in the practical 
application of mathematics in the chosen sphere. The questioned lecturers have a specific solution for the 
problem. They would like to offer additional courses in their programs and they could be offered as 
optional courses.  
The curriculum development is connected with the proportion of compulsory and elective courses. 
The electives should not be only some supplement to the compulsory study program. Under such 
circumstances the students seldom choose electives. The disadvantage of a great number of electives is in 
a greater demand for a number of teachers, lecture-rooms, laboratories etc. Among advantages the 
competition of different courses and teachers may be included. Unfortunately, students sometimes do not 
always prefer better courses. They often search for courses that are easier to pass [8]. The results of the 
questionnaire show that only some students (12%) would choose additional courses.  
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As at the moment the increase of actual lessons/lectures is only possible by decreasing the number of 
lessons of other subjects the e-studies would be a beneficial solution for both the parties. The author 
distinguishes two main usages of e-studies in higher mathematics basic course: additional materials for 
the acquisition of the study program content and practical tasks for different levels. At the moment it is 
being planned that the lecturer’s “improved” studies could be carried out through e-studies as additional 
courses with the focus only on mathematics and several themes. 
By analysing the demographical situation in Latvia the possible demand for the higher education in 
the near future as well as education as export, the authors see the development of the study process of 
mathematics as the creation of integrated study course. Especially emphasized should be the studies of 
mathematics and modern-business languages in the programs of engineering sciences and the studies 
could be carried out through e-studies, thus providing a possibility of interconnected high school study 
programs not only in one country but also internationally. 
Thirdly, the results of the questionnaire show that 97 % of the first year students regularly use ICT and 
the internet. One of the questions of the questionnaire was to put in order of importance the ways of using 
the internet. The internet is mostly used for pleasure and the communication with friends. Then comes the 
search of information but the usage for education comes as the least important point. 
By analysing the results of the questionnaire together with the students an interesting fact came up. 
For example the writing of reports or other independent writing tasks is considered to be only the search 
of information. The usage of internet for education is understood directly as learning. 
The first year engineering study program consists mainly of general exact study courses. In these 
courses ICT is used only as a supportive tool. For example in Physics CT is used for the visualization of 
some processes. The students can get acquainted with different ICT software in mathematics (MathCad, 
MathLab) and in engineering-graphics. In the courses of computer sciences it is possible to get acquainted 
with publicly accessible data bases and actually use them. 
In the higher mathematics we also use the publicly accessible data bases. In humanitarian and social 
study courses ICT is used only for presentations. It has to me mentioned that the results show that ICT is 
used not efficiently for the improvement of cognitive skills and that collaborative learning (which is 
thought by many scientists to be effective) is also not used. 
4.3. Practical activities to enhance the learning process with technology  
Research shows that the role of ICT in the studies of mathematics is being determined as well as the 
specialists are looking for the ways how to enrich the studies with the help of ICT. In order to develop the 
study process of mathematics accordingly to the previously mentioned topicality and consequently 
develop ideas for the required alterations in the study process, to achieve concrete and innovative results / 
products with as a tool can be used the educational projects. ICT is a major investment for the university 
and requires long-term planning and regular monitoring and review. The activities that are performed to 
develop the mathematics study process at LUA based on ICT are displayed in the table 1. The 
implementation process of the ICT in mathematics studies comprises three components [9]: school 
environment, teachers ICT capabilities and school ICT capacity - the development of ICT infrastructure.  
 
The innovations that are being performed to develop the study process are implemented via the education 
project financed by Latvian Council of Science, European Social Fund (ESF) and other sources.  ESF is 
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one of the financing sources to implement ICT in the mathematics study process at LUA. Thus 
Department of Mathematics of the LUA with the support of ESF started the implementation process of 
the ICT in the mathematics studies at LUA and carried out the project „Modernization of Mathematics 
and Physics Studies” (2006-2008). Project comprised all three components.  
 
Table 1 Implementation process of the ICT in the mathematics studies at LUA 
 2006/2007 2007/2008 2008/2009 2009/2010 2010/2011 2011/2012 
School 
environment 
Curriculum 
development - 
evaluation of 
the volume, 
contents as 
well as 
competences  
Curriculum 
development: 
•MathCad 
implementation 
• Producing 
programs of 
advanced studies  
Research 
Moodle 
adapting to the 
needs of the 
university 
Cooperation 
network with 
SU 
 
•Evaluation and 
comparison of 
mathematics 
study programs 
in SU and LLU 
•A research on 
demands of 
labour market 
and employers 
Readjusting and 
testing 
mathematics 
study courses 
(based on 
module 
principle) 
Teachers ICT 
capabilities 
The increase 
of the 
lecturers ICT 
competences 
•The digitalization 
of the materials 
•Lecturer training 
for preparing 
materials in LUA 
e-learning 
environment 
•The 
digitalization 
of the 
materials 
• Lecturer 
training for 
preparing 
materials in 
LUA e-
learning 
environment 
•Training to 
prepare 
lecturers to 
use Moodle 
as open 
source 
system 
 
•Preparatory 
courses for 
Moodle 
•Training to 
prepare 
lecturers to use 
Moodle  
•Higher math 
basic course 
materials in 
Moodle 
•Mathematical 
data processing 
(for the course) 
in Moodle 
The 
development 
of  ICT 
infrastructure 
•ICT classes 
•Notebooks 
for lecturers 
• Modern 
presentation 
technologies 
•Implementation 
LUA e-learning 
system;  
•MathCad and 
Mat Lab software 
programs 
Access to 
teaching 
materials on 
the Internet 
 
Introduction 
of  Moodle 
system 
 
Introduction of  
Moodle system 
 
•Introducing the 
video 
conferencing 
•Class 
management 
system for 
computer class 
 
In order to increase the lecturers’ competences the Department of Mathematics started one more 
project financed by ESF – “Improvement of professional skills in processing technologies of the 
academic personnel” (2006-2007). In the framework of the project the courses of professional perfection 
for all lecturers of LUA were organized by lecturers of the Department of Mathematics. 
 
At present LUA in cooperation with Siauliai University are implementing the Latvian-Lithuanian 
cross-border cooperation program‘s project „Cross-border network for adapting mathematical 
competences in the socio-economic development” (2010-2013). The main objective of this project is to 
prepare specialists who will be able to apply ICT according to the problem solving, data analysis and will 
also be qualified to integrate professional skills in business and management of the global market and 
lifelong learning. To improve the quality and enhance the accessibility of mathematical competencies 
across border, innovative ICT based educational products (three types of preparatory courses for students 
from high schools, first year students; e-learning materials etc.) have been created, tested and integrated. 
Common trainings and constant consultations were organized for preparing SU and LUA lecturers to use 
Moodle as open source system for integrating new, interactive courses in the study process. In the 
framework of this project LUA implemented Moodle and videoconference systems in educational 
environment to modernize the study process. 
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The cooperation among the Baltic National Universities of Agriculture in agrometrics (mathematics 
and statistics in higher agricultural education) are implementing in the framework of the project "Baltic 
network in agrometrics" (2011-2012) financed by the NORDPLUS programme. The project includes the 
work on gathering and promotion of the information about applied software in agrometrics studies and 
research as well as sharing of teaching and learning experiences. 
5. Conclusion 
The use of ICT in education is currently the focus of considerable attention. On the one hand, these 
technologies provide new innovative virtual environments that stimulate the learning process by 
facilitating information handling, encouraging processes of communication between teachers and students 
and providing tools to foster creativity and initiative [10], [11]. On the other hand, ICT are seen as key 
elements in the education processes of students, since knowledge and information and technological skills 
are considered as decisive factor in learning processes and future careers. 
 
The main aim of this article was to analyse ICT as a support tool in the intensification of the study 
process of mathematics in the context of development. The results of the research show that at the 
moment LUA ICT is mainly used for support of learning/teaching. However successful study model 
combination with e-learning elements is one of the most important ways in the intensification of the study 
process. Taking into consideration the analysis of this research the main conclusion is that much effort 
has been put to implement ICT in science education but there is still a long way to grow. 
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